Abstract
Introduction
Household aspirations to be home owners have been rooted firmly in the British psyche (Kemp, 2002) . Home ownership more than doubled over the latter half of the twentieth century from just 32% in 1938 to a peak of 70.9%, though it subsequently fell to 63.3% in 2014 and then slightly rose to 63.6% in 2015 63.6% in (DCLG, 2016 . A Council of Mortgage Lenders (CML, 2010) consumer opinion survey reveals that 85% (84% in 2007) of respondents currently renting in the private sector want to be home-owners in ten years' time despite the credit crunch's consequences. This figure is at the highest level since 1975. Over the shorter term, 76% hoped to be owner-occupiers in only two years' time reflecting households' strong aspiration to own their home. The survey reveals that aspirations toward home ownership in Britain have been enhanced even during periods of a falling owner occupation rate and adverse economic and housing market conditions. Households' strong aspirations to own are attributed to a set of perceived financial and nonfinancial benefits. The financial benefits are generally perceived to be significant and to outweigh non-financial benefits, but there is a paucity of rigorous research exploring the historical financial returns from buying versus renting. This paper seeks to investigate whether the deeply rooted owner occupation aspirations in Britain have been rationally justified and sustained by significant empirical financial gains or not. The study calculates the pure financial return, and its components, from buying versus renting as at 2012 for first time buyers in Britain from 1975 to 2011. The choice of this period is to a degree arbitrary driven by data availability.
Nevertheless the thirty seven year period covers more than three housing cycles, with 2012 representing a mid-point in a cycle.
The analysis applies the DCF (discounted cash flow) approach by estimating the relative cash flows from buying versus renting and then discount these cash flows to the present at the opportunity cost of capital to determine how much net wealth has been created or destroyed from buying rather than renting. This financial model estimates the subsequent returns made by an average first time buyer (FTB) in every possible year of the study period. As the model is based on a combination of historical data and some assumptions, a sensitivity analysis is undertaken and presented in the Appendix. Given too the spatial range of housing market characteristics across the UK the paper also considers to what extent the financial attractions vary between the eleven regions that comprise the country (less Northern Ireland).
Owner Occupation: Aspirations and Benefits
Various studies in the UK and elsewhere in the world focus on all types of benefits of owner occupation. Ball (2006) sees that owner occupation offers security, tax free long-run capital gains and an ability to fashion and refashion the accommodation. Jones (2012) states when the costs of buying do not materially exceed the renting costs, buying does make more sense as it allows the household to build up equity out of the mortgage payments. Saunders (1990) finds that all national surveys and local case studies undertaken during the 1980s indicated that, if possible, British households prefer to buy rather than rent. In 1990 at the end of the 1980s property boom Saunders (1990) notes that households in Britain became more confident that housing is a means to building equity, saving part of the money wasted in rent and hedging against inflation in addition to independence and autonomy. Another survey conducted by Hamnett (1999) in the South East of UK in 1993 finds that FTBs are highly motivated by the perceived long-term financial benefits from buying in addition to the security and control.
In the USA, McCarthy et al. (2001) conducted a critical assessment (using academic literature, industry reports and relevant data) in 1997 of the benefits and costs of homeownership. They found evidence that homeowners enjoy higher quality of housing services, have more control, accumulate a significant portion of their wealth through building up housing equity, enjoy falling housing costs overtime and finally maintain greater borrowing capacity. They also found that investment in housing bears a decent return that lies between the higher return from the riskier stock market and the lower return of the less risky bond market. Owner occupation is also seen as an insurance against an increase in rental market risk (Ortalo-Magné and Rady, 2002, Sinai and Souleles, 2003) . In countries with high volatile rental prices and increasing housing prices that imply increasing rents in the future, the motivations to own is strong in order to hedge against such future increases in both housing prices and rents. In contrast, in countries such as Germany with a stable or even falling (in real terms over the period from 1995 to 2009) housing prices, homeownership is relatively low as households believe that the risk of increasing house costs in the future is quite insignificant and does not require a hedging action (Voigtländer, 2009) .
A number of relatively recent consumer surveys in the UK reaffirm positive views. A survey by CML (2010) in 2010 found that around 60% acknowledged four benefits of ownership including 'the property is mine', 'do what I want', 'an investment' and 'as an asset/inheritance'. Almost 50% and 45% of respondents respectively acknowledged that buying is a cheaper option and provides more security. Another study by the British Social Attitude Survey (DCLG, 2011) asked households to choose a single benefit among a set of five benefits including a good investment, security, control, less costly and passing wealth to next generations. The survey finds 26% of total households perceive ownership as being a good investment, 23% as offering more security, 21% as providing more control, 15% as being less expensive than renting and 12% as a means to transfer wealth to the next generations.
In terms of security Saunders (1990) emphasises key associates of home including expressing the self, practicing autonomy and privacy and finally the powerful symbolic impact on identity.
In addition to control and security, there are other social and psychological implications of homeownership. Empirical studies have found greater residential stability from homeownership leads to better school performance among children and higher level of civic engagement among adults (Bramley and Karley, 2007; Haurin et al., 2002; Read and Tsvetkova, 2012) . The residential stability also improves social capital as measured by greater neighbourhood satisfaction, trust, cohesion, connections, and beliefs that neighbours will act in the common good (Rohe and Lindblad, 2013) and also helps reduce crime by encouraging collective supervision of property (DiPasquale and Glaeser, 1999) .
Within the financial benefits and apart from perceiving the property as an investment with potential capital gains, there are two benefits that have recently gained more overt perception by households. The first benefit is ability to pass on wealth to next generations that can be explained by the aging of owner occupiers. The second is the perception of home ownership as a cheaper option than renting (CML, 2010) .
Previous Literature on Financial Return from Buying versus Renting
Although these households' perspectives overwhelmingly see the financial benefits there has been only limited formal analysis to quantify historical returns from owner occupation in the UK or elsewhere, unlike other investment assets such as stocks, bonds and commercial properties. There are studies that take a user cost of housing approach such as Poterba (1984) that argue that in the long-run renting and buying should cost the same but these are based on very restrictive and unrealistic assumptions about market adjustments.
There have been a small number of North American studies that have undertaken a purely financial historical analysis to determine whether home ownership is cheaper or more expensive than renting. Brueggeman and Peiser (1979) examine the significant shift from renting to owning over the period from 1963 to 1978 in the USA by exploring the differential return from owning relative to renting for medium-income households. The study focuses on the difference in annual cash costs between owning and renting, and adopts the IRR (internal rate of return) approach to find the differential return from owning relative to renting. Shelton (1968) also studies the cost of renting versus owning in the USA market using the data available in the early 1960s. He finds that the costs of renting exceed the costs of owning (as both are estimated as a percentage of the house purchase price) by 2% per annum. Based on his estimated transaction/transfer costs of 7% of the purchase price, he concludes that owning is cheaper if the holding period exceeds three and half years. However, the study focuses on the data collected at a specific point while using the economic rent rather than the market rents. There are two studies based on projected rather than historical data. Hargreaves (2002) examines the cost of owning relative to cost or renting over a period of five future years from 1986 in New Zealand using an IRR approach and financial modelling. The author concludes that the key determinant variable of financial return is the capital gains and that owning is favourable provided that the growth rate in property value is higher than the inflation rate. Hennessey (2003) examines the impact of housing choice on household's future wealth using a financial model covering a future period of 40 years using available data in 2001. The study is based on two case studies, one in Canada and the other in the USA. The wealth is measured as the present value of the difference between the future value of a tenant's wealth (future value of its invested capital) and the future value of an owner's wealth (net house value). The analysis involves a huge number of assumptions of key variables and concludes that home buyers in North America are expected to destroy wealth and renters would be better off.
The results of these studies are not consistent and reflect a range of differences and many individual limitations. Each study uses a different financial measure: Shelton (1968) applies differential costs between owning and renting, Hargreaves (2002) and Brueggeman and Peiser (1979) use the IRR approach. Beracha and Johnson (2012) and Hennessey (2003) compare the proceeds from the sale of house at the end of the analysis with the future value of the tenant's invested capital. These two studies of expected future rather than historical returns are dependent in particular on their assumptions. Overall these studies have many drawbacks particularly missing variables and speculative assumptions, with much of the historic analyses based on very short periods (the longest of which is 15 years) that can inevitably be unrepresentative.
This paper provides a definitive analysis of the financial returns from buying versus renting.
While the approach taken by this paper is similar to the method used by Brueggeman and Peiser (1979) in that it applies a DCF framework but it differs in a number of substantive ways. It takes into account the opportunity cost of capital and embraces transaction costs. It uses historical data of the key variables to look at actual returns over an extended period of up to 37 years and covers eleven regional locations in the UK with distinctive cycles. In this way the large number of DCF simulations over an extended period provides a platform for a full assessment of the financial relativities of buying versus renting. It also explains the return differentials among regions providing significant perspectives on the relative components of the rent versus buy decision.
Method and Financial Model
The DCF analysis compares the cash flows differential between owning and renting over time.
The analysis calculates the pure historical financial returns using nominal housing and mortgage market data collected/derived from different public sources. The gross return (GR) is measured by the wealth created per each £1 of initial outlay (paid by the buyer) using the DCF method. The GR is calculated by dividing the sum of present values of all annual cash flows (the numerator) by the initial outlay (the denominator) as written below:
The initial outlay (IO) consists of the down payment amount (DP), buying fees (f0) (fixed at 1% of the purchase price) and stamp duty taxes (SD). This buying fee is a conservative assumption based on the information provided by different estate and property commercial websites. Each of the above three components are determined as a percentage of the historical nominal purchase price (HP0) at the year of purchase and can be written as follows:
From an owner's perspective and apart from the last holding year of 2012, the annual cash flows CFt is the difference between the annual cost of renting (Rt) and annual cost of owning (OCt) as given below:
The cost of owning (OCt) is the sum of annual mortgage payments (MPAYt) and the repair and insurance costs (RICt) less any mortgage interest tax relief (MITRt) if applicable.
Research on home repairs and improvement (TNS-BMRB, 2011) has estimated the average repair and maintenance/repair costs at £500 in 2011. These works are defined in the above research as any heating, plumbing and electrical repairs in addition to decorating one or two rooms. The Association of British Insurance estimated the average buildings insurance premium paid at £231 in 2014 (ABI, 2014). However, ONS estimated the average of both the repair and insurance costs in the UK in 2011 at £400 and £265, respectively (ONS, 2014) . In light of the above and to be conservative we estimated the average annual sum of repair and insurance costs (RIC) in 2011 at £750. Based on our estimation of the RIC of £750 in 2011, we interpolate the average annual RIC before and after 2011 by adjusting for historical inflation rates.
The MITR scheme was abolished in 2000 (HBOS, 2012), therefore its value for year 2000 and beyond is zero. OCt can be written as follows:
Substituting for OCt in Equation 4
CFt can be rewritten as follows:
The mortgage repayments (MPAY) in a given year is determined using the following formula:
Where MOUTt-1 is the closing balance of the outstanding mortgage of the prior year (or opening balance of year t), (imtm) is the monthly mortgage interest rate (annual rate divided by 12), n is the number of payments in months.
The terminal cash flows at the last holding year YN (i.e. 2012) include, in addition to the annual cash flows (CFt), the proceeds from the sale of house (HPN) less both the selling fees (fN) (fixed at 1.5% of the sale price) and the outstanding mortgage loan (MOUTN). The terminal cash flows in 2012 (CFN) can be written as follows:
If the mortgage loan has been already repaid in full before 2012 the values of outstanding mortgage (MOUTN) and mortgage repayments (MPAYN) would be zero and the above equation can be rewritten as follows:
The analysis uses the rent yield and FTB house purchase price to determine the cost of renting in the first holding year (R1) and then allows the rent to grow over the following years at the compound annual growth rate in rent (RG) over the entire holding period. The implied growth rate in rent is calculated using an estimated private rents data series (see below). The first year's cost of renting (R1) is determined using the rent yield at year of purchase (RY0) and the house purchase price (HP0) as follows:
The rent review interval (RRI) in the regions that witness the highest growth in house prices
and rental values, namely London, the SW, SE and EA regions is assumed to be 1 (i.e. the rents grow annually in line with RG over the analysis period). The rents in all other regions are presumed to grow every two years (RRI=2). The annual cost of renting (Rt) is written as follows:
The implied growth rate in rents over a given period (RG) is calculated using the private rent data series as follows:
Where R0 and RN are the private rental values of the beginning and end of a holding period, respectively, while N is the number of holding years.
Discount Rate
The DCF approach requires, in addition to the stream of cash flows, an appropriate discount rate. The discount rate applied does not include any risk premium above the risk free interest rate. This may seem at first odd as real estate is a risky asset with commercial investors requiring a risk premium that is historically seen as between 2 and 4 per cent (Baum, 2009).
The reasons for not adding a risk premium to the discount rate are explained as follows:
1. Home ownership provides a set of housing (control and security), social (better educational achievement, civic engagement and health conditions) and nonquantifiable financial benefits (inheritance and collateral). We believe that the above non-quantifiable benefits are significant enough to offset all risks associated with owning versus renting.
2. The potential loss of house value (market risk) is just a non-realised loss and declines overtime while homeownership is usually a long-term plan. House prices have always risen in the medium term and the risk of mortgage default/negative equity caused by employment loss is only an (unforeseen) short term issue that is not factored in to financial decisions.
3. Tenants are subject to other cash costs when they are asked to move out by landlords.
These costs might be significant and frequent and have not been included in this study.
This study assumes that tenants would invest the initial outlay paid by the buyers in bank saving accounts. This assumption is based on a report produced by the Institute for Fiscal Studies in 1999 noting that the majority of people save in conventional saving accounts such as the interest-bearing bank accounts and building society accounts (see Banks and Tanner (1999) .
The study calculates a unique discount rate for every FTB case because the initial outlay varies among FTB cases due to the variation in both the house prices and LTV ratios overtime and among regions. Therefore this study uses the FTB case's initial outlay as the weight factor in calculating the weighted average interest rates on the bank saving accounts over the holding period. The discount rate for each FTB case is calculated as follows:
= � ℎ ℎ Sum of closing balance of accumulated initial outlay over the holding period �]
Initial outlay is determined at inception and then grows every year over the holding period at the historical interest rate on saving accounts. The annual earned interest amount is calculated at the year-end and then added to the accumulated initial outlay. The weighted average interest rate over a given holding period is then the sum of all interests earned during the holding period over the sum of all principal amounts (accumulated initial outlay) on which the interest amounts were based.
4.2
Measures of Return
The study adopts the DCF method by calculating the wealth created per each £1 pound of initial outlay (IO). The study calculates the gross return (GR) by dividing the sum of present value of annual cash flows by initial outlay. If the value of GR is 1, the FTB case breaks even and if it exceeds 1, then the FTB case creates wealth from buying. The renters would be better off if the value of GR is less than one. For instance if GR is 10 and the initial outlay was £10,000 we could say that FTB case has multiplied the initial outlay by 10 times and ended up with a £100,000 of wealth in 2012 in present value terms.
The second return dimension is the return excluding capital gain (RXCG) that aims to examine the intrinsic value created from buying via a mortgage. RXCG is calculated by assuming that the house will be sold in 2012 at the same purchase price with no capital gains (all other things being unchanged). However, having unequal holding periods for every FTB case makes the comparison of returns over time inappropriate. To tackle this problem we divided each value of gross return (GR) (see Equation 1 ) and return excluding capital gain (RXCG) by its number of holding years to generate two other return dimensions, namely the gross return per a holding year (GR-PHY) and RXCG per a holding year (RXCG-PHY). GR-PHY and RXCG-PHY indicate how much average wealth is created per every holding year for every £1 of outlay.
Data and Inputs to Financial Model
All data used in this analysis is historical and in nominal terms. The paper uses the nominal The period from 1989 to 1994 lacks any private rent data. The only available rent data over such period is local authority (LA) rents. To interpolate the private rents we explored the relevant relationship between private rents and local authority rents over a different period (from 1995 to 2008). We calculated the regional mean private/ LA ratios and applied the mean ratios to the available LA rents from 1989 to 1994 to estimate average regional private rents.
Prior to 1989 the private rented sector was subject to rent regulation whereby a landlord or a tenant could apply for a rent to be registered as a 'fair rent' (below market level). Over the period from 1975 to 1987 market rents were therefore highly influenced (dampened) by regulated rents that had been subject to fair rent assessment by Rent Officers (Ricketts, 1982) .
So the study uses the private regulated rents data published by the Housing Statistics (regulated rents for furnished and re-registration tenancies) as a proxy to private rents during the said period. However, this regulated rent data is only available for two of our regions, London and Scotland. We now need to interpolate the regulated rents in the other nine regions. To undertake this task we used the local authority social housing rents and calculated the mean Figure 1 shows that all FTB cases have a GR higher than 0.9 and 97.5% have a GR higher than 1. However, the 2.5% of FTB cases that have a GR between 0.91 and 1.0 belong to the purchases in 2010 and 2011. In other words, all FTB cases with more than two years of ownership to 2012 were better off than renters and they all created wealth or at least preserved their invested wealth. and 11. It then falls steadily from 10 as the holding period falls, to 1 by 2011 (when the ownership period is only one year). A longer holding period normally leads to a greater GR as the owners build up greater equity, achieve greater capital gains and save the increase in market rents over time. Table 1 
Simulation Results

Gross Return (GR): wealth created per every £1 of initial outlay
Gross Return per a holding year (GR-PHY)
The analysis to date has examined the gross return per £1 of initial outlay and while this has provided some insights it invariably increases with the length of residence. The research now standardises by the length of time by focusing on the gross return per a holding year (GR-PHY) which is calculated by dividing every GR by its number of holding years. GR-PHY allows for a better comparison of the return over time. Figure 3 ) which implies that every £1 of initial outlay has created, on average, £0.61 per every holding year. On average therefore FTBs were able to breakeven (having GR =1) in just less than two holding years. Table 2 If we focus on regional differences Table 3 are seen in the southern regions led by London at 51%, the SE at 50% and the SW at 48%. The lowest volatilities are seen in Y&H at 37%, the NW at 38% and Wales at 39%.
Return excluding capital gains (RXCG)
The returns presented so far incorporate the impact of the capital gains derived from the general rise in house prices over time. However, home buying via a mortgage creates intrinsic value through building up equity, hedging against the increase in rents and eventually saving the costs of renting after paying off the mortgage loan. In order to examine this intrinsic value the paper now calculates the return excluding capital gains (RXCG) by eliminating the impact of capital gains from the terminal cash flows (in year 2012). While holding all other cash flow items unchanged, we assume that the house will be sold in 2012 at exactly the same value of the purchase price in year 2012. Table 4 summarises the return excluding capital gains in all regions over the analysis period.
The highest 37-years medians are held by the NE and NW at 6.5, each, followed by 6.3 in Wales. The lowest median is held by the SW at 3.6 followed by EA, SE and EM, at between 4.1 and 4.3. London lies in the middle at 5.4. The two regional rankings by RXCG and GR are to a great extent consistent except for London that moves down from the top three (with a tiny differences among the first three regions) in terms of GR ranking to the sixth in the RXCG ranking. This reveals that London relies strongly on its exceptional growth in house prices to hold a higher ranking among other regions. One of the important findings of the empirical analysis is that even without the impact of capital gains, all of the 407 FTB cases over the period from 1975 to 2011 in all regions have a positive return excluding capital gain (RXCG) that is greater than or at least equal to 1.
The role of capital gains: Capital gains to gross return ratio (CG/GR)
Nevertheless the capital gains to be made are perceived as important and many potential buyers as noted earlier identify this as the most important motivation, not least as a hedge against inflation. The analysis now explores the historical contribution of CG to GR by calculating the CG to GR ratio (CG/GR) for each of the 407 average FTB cases. The implied CG in absolute terms is calculated by finding the difference between GR and RXCG. The implied CG is then divided by GR to calculate the CG/GR ratio for each value of GR. This can be written as follows: cases gives a median ratio of 57% with a very low standard deviation of just 5%. The all-time high value is 77% in the late 1980s in EA while the all-time low value is 43% for both the NW and Wales in 2002. Over the 37 years, the overall median stands at 56% and the 37-years regional medians vary between 51% and 60%.
The analysis offers the valuable finding that the role of intrinsic value in creating wealth on the long-term (assuming a holding period of above 9 years) is almost as significant as the role of capital gains but with regional variation. The SW and SE witness the highest CG/GR median ratios at 60% and 58%, respectively, while the lowest median ratios are seen in the NW and NE at 51% and 52%, respectively. The implication is that the GR in the SW and SE depends much more on the appreciation in house prices than the GR in the NW and NE that depend equally on the CG and intrinsic value. Table 6 shows the returns excluding capital gains when calculated on a per-holding year basis (RXCG -PHY). The mean RXCG-PHY for all 407 cases is 0.30 which represents almost half of the equivalent GR-PHY mean of 0.61. The important implication is that even without the impact of capital gains, the average FTBs cases have been creating £0.30 of wealth per year for every £1 of initial outlay. This in turn means that on average a FTB can fully break even in 3.33 years without reference to any capital gain (although there could be a fall in prices). The regional variations using RXCG-PHY as shown in Table 6 , to a great extent, follow a similar pattern when using GR-PHY (as given in Table 2) The analysis offers a second valuable finding that the capital gains on average, contribute to just 56% of the overall gross returns while the remaining 44% is attributed to other benefits from buying via a mortgage. However, this varies among regions with some regions' return rely more on the growth in house prices than others. The third major finding is that despite the huge range in the level of average house prices between regions broadly from north to south the financial benefits hold for all localities. There are return differentials amongst regions that are significant but they do not follow a simple hierarchy of average price levels.
Return excluding capital gains per a holding year (RXCG-PHY)
It is worth noting that other benefits from homeownership are not incorporated in this analysis but should be equally considered when making the tenure decsions. Some non-finanial benefits are perceived as significant by households but they are usually highly subjective and diffcult to quantify. Two other financial benefits are also difficult to quantify, namely the home as being an inheritance and collateral. The significance of empirical returns generated by this paper together with the significance of other non-quantifiable benefits, would strongly suggest that 'all roads lead to owner occupation' for those who can afford it. This applies even to those who wish to stay in their home for a limited number of years, a traditional argument against owner occupation that it reduces the benefits of labour mobility (Oswald, 1996) .
On the other hand the paper ignores the danger of 'over-indebtedness' or 'negative equity' that can be experienced in the short term during major downturns in the housing market. However, this is only a significant problem when it is associated with loss of employment. In recent times in the UK this has only occurred in the recession at the end of the 1980s. There was not the equivalent labour shedding after the global financial crisis of 2008.
Overall the paper provides strong evidence that, in purely financial terms, buying has been Some of the key variables used in this study are historical values and have been collected directly from reliable sources such as the house prices, LTV ratios and mortgage interest rates.
These variables do not need to be tested since their data are actual and reliable. However, other key variables that materially impact the empirical results have been subject to interpolation and assumptions including the rent yield, compound annual growth rate of rent and the discount rate. It is these variables that the stress test focuses on.
The first variable to be tested is the discount rate which significantly affects the results produced from the DCF approach, especially if the analysis period is quite lengthy as in the case of our study. The empirical analysis used the variable bank account saving risk free rates as a proxy of the cost of capital. However, we will test the impact on financial results if we use the yields on long-term government bonds (gilts) instead. The longest bond yields data available from the Bank of England is for 10 year gilts that it is available from 1984. The mean and median difference between the gilt yields and saving rates from 1984 to 2012 stood at 0.81% and 0.90%, respectively. Therefore, to test the sensitivity of returns to the discount rate we will simply add 1% to the discount rate calculated for each FTB case and use the new rate to find the present value of cash flows.
The cost of renting is the main source of annual cash inflows from buying and plays an important role in determining the buyer's annual cash flows and hence the final return. The empirical analysis uses two key variables to determine the absolute annual cost of renting;
namely the rent yield at the year of purchase and compound annual growth rate in rent over the holding period. In order to test the impact of lower rents on the empirical returns we will decrease the rent yield and the compound annual growth rate of rents (CAGR) by 1%, each.
This means that the rent at inception will be based on a 1% lower rent yield and then will grow at a 1% lower CAGR over the holding period, which represents a double negative impact on the cost of renting for each FTB case. A stress test will be then undertaken by combining the above two sensitivities in one scenario.
The analysis is conducted using the London region as a case study for this purpose. Each of the two sensitivity tests as well as the stress test requires running 37 FTB cases to find the GRs as at 2012. The final results from the two sensitivity tests and stress test are summarised by 
